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Appl. No. 10/713,475. 

Amendmeht dated Jarivary 1 7, 2005 ■ 

Reply to Notice of Non-Compliant Ameiidrtteiit dated Jaiiuary 12. 2005 

Amendimeifite thfe Claiins! 

This listing of claims will replace all piidt versions, and iistings, of claiilis in the applidation: 
IJstingbf Claiiitts: 

1 , (Cuitently amended) A method f6t rrtanuf acturing a hignnetically sealed micto-itevice 
package encapsulating a micro-device and including a tmnspaiignnt win dow alloxviTjig light to paiss into 
and out of a cavity containing the micro-device* the method cdmprising the following steps: 

ptep^iring, on a semicondtictor substrate having amicro^devjce operably disposed thereupon, 
5 a first frame-attachment area having a plan that circumscribes the micro-device; 

preparing* on a sheet of transparent material* a second frame-attachmem area having a plan 
that circumscribes a window aperture portion of the sheet; 

positioning, between tht semiconductor substrate and the trafnsparent sheet, a frama /i s ^yafcer 
of ga5-impervifl>t^7?fta^pal including a continuous sidi&wall having a plan on oneside 
1 0 substantially corresponding to, and substantially in register with, the plan of the iirst 

ff ame^attachment area, having ^plan on the o|^posite side substantially corresponding 
to, and substantially in t^gister with, the plan Of the second fraine-attachmeni area, 
^d having a height that exceeds the height of the micro-device as disposed on the 
aubsoaificand 

1 S bonding the substrate, frame /Apacer and transparent sheet togetiier to form a herme^ticaily 

sealed paclcage cncapsulming the midro-device in a cavity below tte 
portion of the sheet. 

2, (Original) A method in accordance with claim 1, wherein the semiconductor 
substrate is substantially formed of silicon (Si). 

3, (Original) A method in accordance with claim 1, wherein the semiconductor 
substrate is substantially formed of gallium arsenide (GaAs). 
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4 (Original) A method in accordance with claim 1, wherein: 

the step of preparing the first framc-attatrhfrient areai cditiprises depositing metallic layers 

onto the semiconductor substrate; and 
the step of prcparing the second frame-attachment area comprises depositing metallic layers 
5 onto a surface of the tran^jiarerit sheet. 

5. (Currently amended) A method in agcordafiice with claim 4, wherein the fram e/A p ai i ifef 
is formed of a ihaterial having a CIE substantially m;atched to the CTlE of the translparent sheet and 
to the CTE Of the sencliconductoir substrate. 

6. (Original) A method in accordance with claim 1 , wherein during the step of bonding, 
the temperaUire of the window aperture portion of the sheet remains below the glass traris^ition 
temperature (Tq) of the transparent material. 

7. (Withdrawn) A hermetically sealed micra*devide package encapsulating a niiicro- 
device and including a transparent window allowing light to pass into and out of a cavity containing 
the micro-device^ comprising: 

a semiconductor substratte^ h aving a micro^device operably disposed thertupon, the subiSttiate 
5 having a first frattte-Mtachment atea formed th^eupon having a platt that 

circudiscribes the micro^vice; ^ 

a sheet of transparent material having a wimlOW apertiite i>ortion defined thereupon, the 
sheet having a second frame-attathment aiTeai fortned thereupon having a plan thie^ 
circumscribes the window aperture portion; and 
10 a frame/spacer positioned between, and hermetically bohded to, the semiconductor substrate 

and the transparent sheet, the frafhe/spacer including a continuous sidewall having 
a plan on one side substantially corresponding to, and substantially in register with, 
the plan of the first frame-attachment area, having a plan on the opposite side 
substantially corresponding to, and substantially in register wi&, the plan Of the 
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15 second frame-attjEtchment area, and having a height that exceeds the height of the 

micro-device. 

8. (Currently amended) A method for simultaneously manufacturing multiple 
hermetically sealed micro-device packages, each package encapsulating a micro-device and 
including a tran5iparcnt windo^v ap^erture allowing light to pasi$ into and out of a cavity containing 
the micrCHlevice, the method cbmprisiilg the fottbwing steps: 
5 prop^ng, on a unitary semiconductor siibistmt^ of micm^de vices oper^ly 

(iispdSdd thertsuptin, £t ftrst ffaiinig-^flittachinent area having a plan that circum^cribejii 
each of the micfo-deviceB; 
pi&pjaiiing« on a unitary sheet of transpareni material, a second frame-attachment area having 
a plan that circumscribes a plurality of tra&span^t window aperture portions of the 
10 Sheet; 

positioning, between the semiconductor sitbiSttate and the transparent sheet, a fram c/spaeer 
of gas-impcrviqus material including a plurality of sidewatls, the sidewalk 
collectively having a plan on ont side of the frame/spacer that subst^ti^y 
corresponds to, and is substantially in register with, the plan of the first itame- 
15 attachment area, having a plan on the opposite side of the firamc^spacer that 

substantially corresponds to, and; is substantially in register with, the plan of the . 
second frame-attachment area, and having a height that exceeds the height of the 
micro-devices a& disposed on the substrate : 
bonding the semiconductor substrate, frairte^spactf and transparent sheet together to forin a 
20 muUi^packagc assembly having a jplurality of hermetically scaled cavities sepiaihated 

from one another by the fram^ ^ ^ gice r sideiwalls, each of the cavities containing ohe 
of the micro-deviceiR positioned below one of the window apermre portions of the 
sheet; and 

dividiiigthe multi-package assembly intoindividualpacki^ 
25 the substrate, frant e/apaccr sidewall and tranS]?arcrit sheet at locations between 
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adjacent cavities; 

wheineby each individual package will eiicap&ulate cmt of the micro-devicfc^ in a hertneticaJly 
sealed cavity and iticludc ^ transpaiient window aperture allowing light to pass into 
and out of the cavity. 

9. (Original) A method in accordiftiice with claim 8, whet^in the semiconductor 
substrate is substantially formed of silicon (Si). 

10. (Original) A rnethod in accordance with cteitn 8, wheran the semidondtictor 
substrate is substantially formed of gallium arsetiide (GaAs). 

11. (Original) A mediOd ih liscofdajr^ 

the mp of prepariiig the first frame-aitadhinem- cditiprises depositing metallic layers 

onto the semiconductor substrate; and 
the step of preparing the second frame-attachment area coinprises depositing metallic layers 
5 onto a surface of the trdirtspaietiit Sheet 

12. (Currently amended) A method in accordance with claim II, wherein the 
fram e/spacer is formed of a niaterial having a CTE substantially matched to the CTE of the 
transparent sheet and to the CTE of the semicoiiductor substrate. 

13. (Original) A method in accordance with claim 8, wherein during the step of bohditig, 
the temperature of the window ^rtiiit portions Of the transparent sheet lexnains below the glass 
transition temperature (T^) of the b^sparent rnaterial. 

14. (New) A method in accordance with clairn 1, wherein the step of bonding ifuirther 
cdinprises: 

pressing the substrate and the sheet against the fraitte with sufficient force to produce a first 
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p^etemiined coritact {»essure along a iSrst juhetion region between the firaMe aiid 
5 th^ flJrst frftme'-attachmeht area of tfie substrate aind a second predetermined ccmtact 

pressure along a second Junction region betWeen the frame and the second &ame- 
attachttient area of thiej $heet; 
heating the first j iincti art region to produce a first predetemi t^ed temperature along fii^it 
junction region; 

1 0 heating the second junction region to prodiice a secondpredetennined temperatui^ alcmg the 

second j unction region; 
maintaining the first predetermined contact pressure and the first predetermined temp^fatuire 
until a diffusion bond is formed between the irame and the subifttrate alt along the 
first jiinctTOn regidn; and 

IS maiiitaiiung the second pK^isd&tarmin^d contact ;prg:$sute and the second predeterirnincd . 

temperatute until a diffusion hoM is forined between the frame and sheet aU along 
die.second junction region. 

15. i(New) A methbd in accorditt^ dlaiiti 14, wherein the step of pressniig ihe 
substrate and the she^t against th^ frame is petfoni)iM.beforo the steps of heating the first and second 
junction regions, 

16. (New) A methoil in a^tibrdance with claim IS, wherein the steps of heating the first 
and second Junction regions are performed simultaneously. 

17. (New) A method in accordance With claim IS/whetBin tfie steps of heating the first 
and second junction regions are performed sequentially. 

1 8 » (New) A method in accordance With claim 14^ Wheiein the steps of heating the first 
and second junction regions are performed before the step of pressing the substrate and the sheet 
against the frame. 

Page 6 Off 11 : . 



PA6E6/11'RCVDAT1l17i20055:59:47PM[EasternStandardTi^^^ ' DURATION (inm-ss):04-08. 



SENT BY: HOWISON, & ARNO; 



972 479 0464 



; JAN-17-05 5:30; 



PAGE 7/11 



Appl. No, 10/713.475 . 

Amendment dated January 17, 2005 : 

Reply to Notice of Non^TonipUaiit Amendmem dated Jaiiumy 12; 



19. (New) A method ift i^cordance with claim 18, wherein the steps of heating the Turn 
and second junction regions are peffotftied siuitiltattteously. 

20. (New) A method in accordance with claiiii 1 8, wherein the steps of heating the fiist 
anfd second jutiction regions are f»e)rforrned sequentially. 

21. (New) A method in acCfotdahce with claim 14/ wherein the steps of piessififg the 
substrate and die sheet against the fraiiie* of heating the fiist junction legion* and of heating the 
second junction fegibn are performed siniultaHeously. 

22. (New) A mcdiod in accordance with claini 14^ whetein the steps of heating the iPirst 
and second junction regions aits pgfforrhed simtittaneously . 

23. (Ne^) A method in accordance with claim 8, wherein the step of bonding the 
semiconductor substrate, frame and transparent sheet together further comprises: 

pressing the substrate and the sheet against the frame With sufficient force to produce a first 

ptedetermincd contact pressure along a first j unction negton between the frame and 
5 the first frame-attachment area of the substrate arid a second predetermined contact 

pjresisiure along a second junctidii region tetween the frame and the second titame- 

attachment area of die sheet; 
heating the first junction region to produce a first piedetetmined temperature along the first 

junction region; 

10 heating the second junction region to produce a second pitdeteiniined temperature ald^g the 

second junction region ; 
maintaining the first predetermined contact pressure and the fim predetermined temperature 
until a diffusion bdnd is fbmied between the frame and the substrate all alo^ig the . 
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first junction rcgtcxn; and 

15 maintairung the second piredetermiiied contact pressum and the second predetemniried 

temp^ature until a diffusion boiid is £c»iXLed between the frame and sheet all along 
the second junction region. 

24. (New) A meth<ki in accoixlance with dlainl 23, wherein the step of pressing the 
substrate ahct the sheest against the friatne iii petfbtinitijd before the ste|>i of heating the first and second 
junction regionfif. 

25. (New) A method in accordorice With clainni 24, wherein the steps of heating the first 
and ^cmd junctioii regions ares petf diined somititaiitousiy. 

26. (New) A method in accordance with claim 24» wherein the steps of heating the first 
and secdrid jtiitaition t^gions are p6rf dniied sequentially. 

27. (New) Affiethoditi accbidance^th claim 

and second jimctioh regions are performed before the step of pressing the substrate and th& shbet 
against the fritriie. 

2S. (N6W) A method in aciCdrdaiice with claim 2T, wherein the stej^s of heating the first 
and second junction regions are pe^ 

29. (New) A triethad in accordance With clAiiti 27; Wherein the steps: of heating thcrfirst 
and second junction regions are performed sequentially. 

30. (New) A method in ^cordaiice S^th claim 23, wherein the steps of pressing the 
substrate and the sheet against the frame, of heating the first jimcdon region, and of heating the 
second junction region are performed simultaneously. 
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31. (New) A method in accordmcc with claim 23 , wherein at least one of the steps Of 
heating the fim junction regiOii artd of heating the second junction region utilizes electrical 
resistance heating to supply at least a portion of the heat i^utitid* 

32. (NcW) A method in accordance with claim 31v wherfein at least one of the fit^pd of 
heating the fiiit juliettOn t^gion and Of headng the iecOiid junction legion also utilizes a funsacie to 
suf^ly at least a iKiiti^o^ 

33« (New) A method fxxt simultanesously ihahufactiifing multiple hernieticatly sealed 
mierontevice packages, each |liackage ehca^sulatinjg a niic^ifevice assembly and including a 
radiMontransp^orent window aperture allowing ridiation to into and out of a cavity containing 
the micm-d^vice a&^mbly, the method cotnprifting the followifsg steps: 
5 prepiinhg, on a semiconductor substrate having a ptUf^^ of micro-device asseinblies 

opeiably disposed 1^eteupon» a first frame-attachment area that circumscribes each 
of the micro-device assemblies; 
preparing, on a sheet of radiation transpamnt material, a second frame-attachment area thai 
circuhiscribes a plurality of radiation transparent window aperture portions of the 
. 10 sheet; 

positioning^ between the Semiconductor substrate and the tnmsparcnt sheet, a frame of gas- 
impervious mati^al including a t>liutft1ity of sidgWalts, the sidewalls on one of 
the frame substantiially corresponding to. and substantially in rejgister with, the fir&t 
fhuiue^attachment area, the sidewklls on the opposite side of thei frame substaiiti^ly 
15 corresponding to, iittd substantiaiiy in register with, the second frame-attachiii^nt 

area, and the sidewalls having a height that exceeds the height of the micro-'device 
asaetnblies as disposed on the substrate^ 
bonding the semiconductor substrate, frame and tfanSpai^int sheet together to form a iiiuiti- 
package assembly having a plurality of hermetically seated cavities separated from 
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20 one sihotherby ftfe fr^e sidewaiis^ each of the cavities containing one of the mi<^ta- 

device assembled ^sitioned below one of the radiation transparent window a jetture 

portions of the sheet; and 
dividing the miilti^package ^tssembly into individual packages by parting through the 

.substrate and transparent sheet at locations between adjacent cavities; 
25 whereby each individual package will encapsulate one of the micro-device assembKes in a 

hermetically seated cavity and include a ra^ation transparent window sqpert^ 

allowing radiation to p^s into and out of the cavity, 

34; (NeVv') A method in accordailcre With claim 33, wherein the step of bonding tfae 
semicondoctot stib&trate, frame and tianapateiiit ^eet together further comprised: 

pressing the substrate and the sheet against the frame with sufficient force to produce a fust 
piedetertnined contact pi^sdure alokig a first junctron region between the franie and 
5 thefif^tftunie-att^hiiientareabf^ 

. pre$mi« along a second jnnctioh region hetvt^een the frame and the second ftsune- 
attachment area of the sheet; 
heating the first junction region to produce a first predetermined temperature along thefttst 
junction region; 

10 heating the second jnnctiion region to pifoduce a second predetermined temiperature aloiig llie 

second Junction region; 
maintaining the first predetermined contact pressure and tfie first predetemiined lempeirature 
until a diffusion b<^d is formed- between the frame arul the substrate all alcing tiie 
fiiist junction region; and 

IS maintaining the second pttdetermined contact pressure and the second predeteiijitiiiied 

temperature until a diffusion bond is formed between ^e frame and sheet all ak>ng 
the second junction region. 
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